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There is evidence that one specific outcome, the experience of sleep difficulties, may also be related to involvement in bullying problems (see Table 1 ). Sleep difficulties include problems which can be symptomatic of clinical insomnia (APA, 2013) , namely falling asleep, maintaining sleep, and engaging in a sufficient amount of restorative sleep.
They affect around 25% of young people, of whom 5 -10% meet diagnostic criteria for insomnia (Johnson, Roth, Schultz, & Breslau, 2006; Roberts, Roberts, & Duong, 2008) . Difficulties are persistent during adolescence (Kataria, Swanson, & Trevathan, 1987) and predict sleep difficulties in later life (Dregan & Armstrong, 2010) . Sleep difficulties are themselves associated with numerous indices of maladjustment, including depression, anxiety, interpersonal functioning, life satisfaction, and somatic health (Alfano, Zakem, Costa, Taylor, & Weems, 2009; Gregory & Eley, 2005; Meijer, Reitz, Deković, van den Wittenboer, & Stoel, 2010; Roberts et al., 2008; Roberts, Roberts, & Xing, 2011) . Children bullied at T1 were 1.91 times more likely than not bullied children to report sleeping problems at T2. Sleeping
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"During the past 6 months, N = 2221 Finnish youth aged 13-16 years old. Sourander et al. (2010) more likely to be a pure cyberbully, and 2.6 times more 21-item scale; traditional have you experienced likely to be a cyberbully-victim than those reporting less bullying and victimisation problems with falling asleep or sleeping?" frequent sleep problems. Those reporting sleep problems assessed with 4 items based "once or twice a week" were 2.4 times more likely to be a on Olweus (1991) However, the evidence linking sleep difficulties to bullying involvement is by no means conclusive. Examining Table 1 , it is clear that very few investigations have controlled for known confounders. For example, caffeine intake, alcohol use, and drug abuse are all associated with sleep problems (Johnson & Breslau, 2001; Ludden & Wolfson, 2010; Roberts et al., 2011) yet, to our knowledge, no previous study has controlled for more than a very narrow range of variables such as age, gender, and number of friends. It is particularly important to control for symptoms of depression, given the link between these and sleep disturbance such that 89% of clinically depressed adolescents experience some form of sleep difficulty (Lewinsohn, Rohde, & Seeley, 1998) . Using the present data set, we were able to control for a wide range of potential confounders: gender, school-stage, socioeconomic status, ethnicity, caffeine intake, exercise, symptoms of depression, whether young people smoked or drank alcohol, and whether they reported ever using illegal drugs.
In addition to dealing with confounding variables, we also focused on both victim and bully status. Of the nine studies in Table 1 aimed to investigate the relationship between involvement in bullying problems as a victim, a bully, or a bully-victim, and the presence of sleep difficulties after controlling for known confounding factors.
A related issue is the relationship between the cognitive processing of bullying experiences and any associated sleep difficulties. It is well-established that, among adults, cognitive factors influence sleep difficulties such as insomnia (Harvey, 2002 ), yet their role in adolescent sleep difficulties is much less clear (Alfano, Zakem, Costa, Taylor, & Weems, 2009 ). To date, no study has investigated whether specific cognitions related to peer-victimization might act as risk factors in the development or maintenance of sleep difficulties. Worry-based cognitions, that is, unproductive and repetitive thoughts (Muris, Roelofs, Meesters, & Boomsma, 2004) have been highlighted as important when considering sleep disturbance in childhood (Alfano et al., 2009; Gregory, Willis, Wiggs, Harvey, & STEPS team, 2008) . Cognitive models of insomnia (Espie, 2002; Harvey, 2002) predict that such cognitions moderate the relationship between stressors and sleep difficulties, with that relationship being muted or absent when these cognitions are absent. That is, the impact of a potential stressor would depend considerably on whether the individual accords it salience as a negative event, ruminates about it, and dwells on its harmful consequences for the self. It follows that how an individual deals cognitively with experiences of peer-victimization should influence the impact of those experiences. One candidate cognitive process, worry, is associated with the experience of being bullied (Berthold & Hoover, 2000; Nishina, 2012; Nishina & Bellmore, 2010) . To date, the proposition that the extent to which young people worry about being bullied may moderate the effects of bullying on sleep difficulties has not been assessed. Testing this prediction has the potential to inform not only our understanding of maladjustment relating to bullying, but also our understanding of the development of sleep difficulties across adolescence.
The purposes of the present study were therefore twofold. First, we sought to provide further evidence for the association of involvement in bullying with sleep disturbance in adolescence, taking into account known confounds.
Second, we examined the proposition that any relationship between experiencing insomnia symptoms and victim status would be moderated by problem-specific rumination (worrying about being bullied).
Method Database
This study was a secondary analysis of an existing data set, which comprised a survey completed by 5,420 adolescents in West Central Scotland. The aim of the survey was to provide a baseline of the health and well-being of secondary school students (S1 to S6; approximately aged 11 to 17 years old) from 11 mainstream secondary schools, including one alternative provision unit. The percentage of students in the schools who were registered for free school meals was 15.16% (range = 3 to 28.1%), which compares favorably to the national average in Scotland (17.8%: Scottish Government, 2010). The sample is described in Table 2 . Students completed the survey during school hours during either October or November.
The data were originally collected on behalf of the UK National Health Service and the authors were not involved in its collection. Ethical approval was granted under the arrangements of the commissioning agency, which also approved the use of the (anonymised) data for secondary analysis. Permission to conduct the study in specific schools was then sought from Head Teachers of those schools. Parents were sent information sheets and were given the opportunity to withdraw their child from the study using an 'opt-out' procedure. Pupils themselves were
given an information sheet concerning the study and were free to decline to participate if they so wished. Those young people who took part were given a list of support services to allow them to seek help on matters that may have been of concern to them. 
Measures
The survey itself was originally developed through a series of stages of pilot work and review. The final instrument consisted of 78 questions assessing a wide range of health and well-being behaviors.
Control Variables
The primary analyses controlled for several demographic features: gender; school-stage; and free school meals at the school level (used as a proxy for socioeconomic status). Ethnicity was also controlled for, comparing White ("White Scottish", "White Other British") with all others. In addition, whether young people currently smoked (no, yes), drank tea or coffee (no, yes), reported ever using illegal drugs (no, yes), and/or using alcohol in the past year ('Never' vs 'Once or twice a year' or more often) were used as control variables because of their association with sleep problems (Ludden & Wolfson, 2010; Roberts et al., 2011) . For the same reason, exercise (Loprinzi & Cardinal, 2011) was assessed using the number of days over the preceding week where students reported engaging in more than one hour of exercise ("active enough to make you breathe harder and/or become sweaty"). Finally, due to the high degree of overlap between symptoms of depression and insomnia (Lewinsohn et al., 1998) , symptoms of depression were assessed using four items: "I've felt unhappy, sad or depressed", "I've felt hopeless about the future", "I've felt tense or nervous", and "I've worried too much about things." Participants were asked to report how often they had experienced each symptom during the preceding month. Each item was rated on a three-point scale (0 = 'Never', 1 = 'Sometimes', 2 = 'Most of the time') and these were summed to produce a score which varied from 0 -8 (Cronbach's alpha = .72).
Involvement in Bullying -Participants were asked to report whether they had "been bullied in the past year" in their school (no, yes) and/or elsewhere (no, yes). They were also asked to report whether they had "bullied or frightened someone in this school in the past year", with possible responses 'Never', 'Sometimes', 'Often', and 'Very often'. A composite variable was then created which indicated participants' involvement in bullying: Uninvolved young people were neither bully nor victim, Pure Victims were victims of bullying (either inside or outside of school) but were not involved in bullying others, Pure Bullies were involved in bullying others ('Sometimes' or more often) but were not victims of bullying, and Bully-Victims were both bullies and victims.
Worry -Participants were presented with a list of 20 different worries (e.g., "Money problems", "The way I look", "Exams", etc.), and were asked to tick all that applied to them. Overall, 16.0% of students (n= 837) reported that they were worried about "Being bullied". The extent to which each worry was reported is shown in Table 3 , both overall and by victim status. Being a victim of bullying was significantly associated with greater reports of all forms of worry except for 'Worry about Exams'. Of particular note is 'Worry about Being Bullied' where the disparity between victims' and non-victims' level of worry was largest.
Sleep Difficulties -Participants were asked how many times during the previous month they had "felt too tired to do things", "had trouble getting to sleep", and "had trouble staying asleep". These three items reflect three of the four core symptoms of insomnia as outlined in DSM-V (APA, 2013) i.e. difficulty initiating sleep, difficulty maintaining sleep, and non-restorative sleep. The fourth area mentioned in the DSM-V, distress or impairment relating to sleep and sleeping patterns, was not evaluated. Each item was rated on a three-point scale (0 = 'Never', 1 = 'Sometimes', 2 = 'Most of the time') and these were summed to produce a score which varied from 0 -6 (Cronbach's alpha = .56). 
Statistical Analyses
To identify students with serious sleep difficulties, we constructed a sleep difficulty group, based on the estimate that 5 -10% of young people meet diagnostic criteria for insomnia (Johnson et al., 2006; Roberts et al., 2008) .
The 5% of young people with the most serious difficulties are also at most at risk for internalizing difficulties (Paavonen, Solantaus, Almqvist, & Aronen, 2003) , difficulties which are also prominent for those involved in bullying problems (Hawker & Boulton, 2000) . The sleep difficulty group therefore consisted of students who scored 5 or 6 on the six-point sleep scale. This cut off point created a sleep difficult group of 249 young people (4.6% of the total sample).
To address our first aim, a hierarchical binary logistic regression analysis was employed, regressing sleep difficulty group membership onto the control variables at Step 1, and the involvement in bullying variable at Step 2. For the bullying involvement variable, the Uninvolved students served as the comparison group. To address our second aim another hierarchical binary logistic regression analysis was conducted, with the same variables entered at Step 1. However, at Step 2 Victim status was entered along with the Worry variable. At Step 3, an interaction term, Victim status X Worry was entered. Table 2 , the sleep difficulties group is populated by more girls, non-White adolescents, smokers, drug-takers, tea/coffee drinkers, and adolescents who worry about bullying. Those in the sleep difficulties group also evidenced slightly lower physical activity levels but did not differ on levels of free school meals. A higher proportion of the sleep difficulty group consists of Pure Bullies, Pure Victims and Bully-Victims than is the case for the group without sleep difficulties.
Results

As shown in
Bullying Group Membership and Sleep Difficulties
The results of the first hierarchical binary logistic regression are shown in Table 4 . The first step in the analysis accounted for approximately 20.6% of the variance (Model Nagelkerke R 2 = .21). The only significant predictor was depressive symptomatology. For each unit increase in depressive symptomatology, young people were 1.89 times more likely to be in the sleep difficulty group. Given that depressive symptomology was assessed on a 9-point scale, this is a very large effect. The second step in the analysis added approximately 1.3% to the variance accounted for (Model Nagelkerke R 2 = .22). Victims (unadjusted OR = 3.11) and bullies (unadjusted OR = 2.32)
were almost twice as likely as uninvolved young people to experience sleep difficulties, while bully-victims (unadjusted OR = 9.50) were almost three times more likely to experience these difficulties compared to uninvolved young people. 
Binary Logistic Regression Analysis Results a Predicting Likelihood of Sleep Difficulty Group Membership
Step 2 
Victim Status, Sleep Difficulties, and Moderation by Worry
The results of the hierarchical binary logistic regression addressing our second aim are shown in Table 5 . Table 5 Binary Logistic Regression Analysis Results
a Predicting Likelihood of Sleep Difficulty Group Membership
Step 3 Step 2 Step 1 The first step in the analysis accounted for approximately 20.9% of the variance (Model Nagelkerke R 2 = .21). As before, the only significant predictor was depressive symptomatology. The second step in the analysis added approximately 0.9% to the variance accounted for (Model Nagelkerke R 2 = .22). Victims were twice as likely as non-victims to report sleep difficulties (unadjusted odds ratio = 3.11), and worry about being bullied was not a significant predictor (unadjusted odds ratio = 2.34). The third step in the analysis did not account for any unique variance for (Model Nagelkerke R 2 = .22) and the interaction term was not significant.
Discussion
The results presented here extend those of previous research reporting that young people involved in bullying experience sleep difficulties (Biebl et al., 2011; Fekkes et al., 2006; Fleming & Jacobsen, 2009; Sourander et al., 2010) . Importantly, this effect was demonstrated even after controlling for the effects of a number of variables known to be associated with sleep difficulties. Finally, worry about being bullied did not predict sleep difficulties and neither did it moderate the relationship between victimization and sleep difficulties.
The association between being bullied and reporting quite serious sleep difficulties was found here despite controlling for a number of potential confounding variables. Given the cross-sectional nature of the data, caution is warranted in respect of inferring causality. However, previous research using a cross-lagged design has supported a one-way direction of causal effect from victimization to sleep difficulty (Fekkes et al., 2006) , and our results indicate that this effect is robust. Regarding directionality in the association between being a bully and sleep problems, there is strong evidence suggesting that effects between adolescent sleep difficulties and aggression are bidirectional (Meijer et al., 2010) . The present findings are consistent with the proposition that reciprocal links hold true for bullying (a sub-type of aggression), though longitudinal research is needed to examine this association further.
Worry neither predicted sleep problem status nor moderated the association between peer-victimization and sleep
problems. This contradicts what we might expect based upon cognitive theories of insomnia (Espie, 2002; Harvey, 2002) , at least with respect to worry about a specific stressor occurring in the young person's life. It is possible that 'worry' as a risk factor and as a moderator of the relationships between stressors and insomnia may manifest itself via worry about sleep itself (e.g., a young person worrying about whether she or he will be able to fall asleep: Gregory et al., 2008 ) which we did not assess. Alternatively, our results may indicate that the sleep difficulties group we selected are qualitatively different from what could be expected of a clinically diagnosed group of young people with insomnia, and therefore the etiology of the difficulties may also differ. If we accept that the link between victimization and sleep difficulties is not because young people are worried about being bullied, then it follows that some other explanatory variable must account for this. Future research could address the possibility that victimization provokes a state of heightened physiological arousal, which in turn impacts on sleep.
Our results also indicate that it is important to consider the status of those involved in bullying problems when seeking to address sleep difficulties. Our results indicate that bully-victims are most at risk of experiencing problems, though they also indicate that both pure-victims and pure-bullies are likely to experience problems with sleep too.
Our results for all three groups were very similar to those of Sourander et al. (2010) in terms of effect sizes (odds ratios) despite their study focussing on involvement in cyber-bullying. The other study which we are aware of which included bully-victims (Houbre et al., 2006) years old. This suggests that there may be a developmental trend in the emergence of sleep difficulties associated with involvement in bullying, i.e. that this relationship only emerges in later childhood/early adolescence. It would be helpful for future research to consider such a hypothesis using data from middle childhood to late adolescence.
Although not an aim of this paper, the degree to which status as a victim was associated with all forms of worry was striking. This supports the contention that these young people experience multiple forms of disadvantage and that they have a diverse range of psycho-social challenges to overcome (Finkelhor, Ormrod, & Turner, 2007; Vaillancourt, Miller, Fagbemi, Côté, & Tremblay, 2007; Wolke, Woods, Stanford, & Schulz, 2001) .These data highlight the importance, for anti-bullying policies relating to victims, of engaging with each young person's overall situation rather than trying to tackle victimisation as though it were an isolated problem.
A limitation of the current study is that it is based upon self-reports. These have sometimes been criticized by sleep researchers as being subject to specific biases, such as insomnia patients overestimating how long it takes them to fall asleep (Harvey & Tang, 2012) . The reliance on self-reports for all measures could also be a criticism of the study, though methods variance may be less problematic than is sometimes suggested (Spector, 2006) . A further limitation of our study is that we have included young people ranging in age from pre-adolescence to lateadolescence. Sleep patterns and sleep requirements vary across this group (see Wolfson & Carskadon, 1998) and so future work in this area may usefully focus on sub-groups of specific ages to examine in moderating and mediating factors linking victimization and sleep differ during different periods of childhood and adolescence.
It is also true that the measures used here were not established 'gold-standard' measures (e.g., Children's Depression Inventory: Kovacs, 1985) . We would have preferred the use of such measures, but had no input into choice of instrument. However, the items used here closely approximate the items and conceptual scope of established measures of, for example, depressive symptomatology and sleep, and have strong face validity with expressed descriptions of common sleep problems. The prevalence of being bullied reported here (11.1%) also supports the adequacy of the measures used as it closely approximates that of previous studies using Scottish samples: Due et al. (2005: 9 .4% among 11-15 year olds); Sweeting, Young, West, and Der (2006: 15% reducing to 10% for 11-15 year olds); and, Hunter, Boyle, and Warden (2007: 11.7% among 8-13 year olds). Furthermore, a clear benefit of the database is that it includes a large sample of adolescents from many schools, completing numerous items on various topics and hence with minimal risk of demand characteristics bearing on responses.
As such, this study serves as an excellent foundation from which future research can build.
In summary, this study extends previous research by highlighting the salience of involvement in bullying for adolescents' sleep difficulties. Young people who are bullied experience increases in the likelihood that they will report serious sleep difficulties. This finding is obtained even after controlling for other variables which have been shown to be related to sleep difficulties. Bullied students are also likely to evidence high levels of sleep difficulty, though most at risk as those students who both experience and use bullying behaviors ('bully-victims'). This study also evaluated whether stressor-specific worry could act as a moderator of the relationship between victimization and reports of sleep difficulties. Here, we did not find support for predictions drawn from cognitive models of insomnia. However, the differing ways in which worry can be conceptualized suggest that this model may yet help us to understand risk and resilience in the context of victimization and sleep difficulty. 
